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ABSTRACT
Background: The Brazilian government has established disease eradication and control programs to protect livestock from 
pathogens that affect animal health and compromise animal protein production and food safety and quality. Vaccination 
campaigns against foot-and-mouth disease and other infectious diseases in cattle except brucellosis can be carried out by 
non-veterinarian employees. However, vaccination errors can result in the formation of granulomas at injection sites that 
can affect animal welfare and production. The present study aimed to report two cases of granulomas at injection sites due 
to the inadvertent administration of vaccines containing saponins and mineral oil as adjuvants.
Cases: Case 1. The history was that a 2-year-old Devon steer was down for 7 days and was vaccinated 20 days ago with 
a vaccine containing saponins and mineral oil as adjuvants. Case 2. A 7-month-old Holstein heifer was examinated due 
to a 40-day history of ataxia, forelimb paresis progressing to tetraparesis, and vaccination with a vaccine containing sa-
ponins and mineral oil as adjuvants 60 days ago. These two animals were admitted in the Veterinary Hospital from the 
University of Passo Fundo (UPF) with a clinical history of incoordination and permanent decubitus after vaccination. The 
disease had a similar clinical course in both animals. Clinical signs included the presence of a palpable cervical mass at 
the site of vaccination, forelimb paresis that progressed to tetraparesis, and decubitus scars. Treatment included intrave-
nous administration of anti-inflammatory steroids, antibiotic therapy, daily cleansing of the pressure sores, all four limbs 
were massaged, animals underwent several physiotherapy sessions, slings were used to mantain recumbent patients in a 
standing position and supportive therapy consisted of fluid therapy and oral supplementation. Animals remained hospital-
ized for approximately 40 days. Pacients experienced temporary improvement during treatment, and would walk with an 
uncoordinated gait. The clinical picture worsened after treatment was discontinued, necessitating euthanasia. At necropsy, 
gross lesions were similar in both animals. In case 1, the trapezius was firm and pale and had multiple granulomas which 
extended into the cervical vertebral column at C3-C4 and invaded the spinal canal compressing the spinal cord. In case 2, 
there was extensive damage to the trapezius by granulomatous inflammation; numerous nodular granulomas exuded milky 
contents. These lesions extended deep into the muscle fibers and infiltrated the vertebral column at C5-C6, with involve-
ment of the medullary canal and spinal cord compression. Microscopically there was severe, diffuse pyogranulomatous 
myositis. Each pyogranuloma had a central clear space. Nodal architecture was effaced by these inflammatory nodules.
Discussion: Some drugs and vaccines contain irritating adjuvants and induce granuloma formation at the inoculation site. 
In both cattle, vaccines were injected intramuscularly in the cranial third of the neck in close proximity to the cervical 
vertebrae and surrounding tissues. These vaccines possibly induced an exuberant inflammatory reaction at the inoculation 
site. An exacerbated inflammatory response following the administration of adjuvanted vaccines by improperly trained 
personnel caused substantial tissue damage at the injection site. Severe, locally extensive lesions were found at necropsy 
affecting adjacent structures including skeletal muscles and spinal cord. The clinical signs of ataxia and forelimb paresis that 
progressed to tetraparesis were due to the marked pyogranulomatous inflammation in C3-C4 in case 1 and in C5-C6 in case 
2. The present study reinforces the importance of good farming practices and properly trained personnel working at farms. 
Keywords: bovine, vaccine, infection site, granuloma, iatrogenic.
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INTRODUCTION
In 2016, Brazil had 219,180,000 bovines and 
slaughtered 38,365,000 heads [3,19]. In the same year, 
Brazil exported 1,351,027 tonnes of beef [2]. These 
figures show the country’s potential in terms of global 
food production.
The Brazilian government has established 
disease eradication and control programs to protect 
livestock from pathogens that affect animal health 
and compromise animal protein production and food 
safety and quality. The goal of the PNEFA (National 
Program for Prevention and Eradication of Foot-and-
-Mouth Disease) and PNCEBT (National Program for 
the Control and Eradication of Brucellosis and Tuber-
culosis) is to eliminate these diseases from Brazilian 
cattle herds [12,14]. Surveillance programmes for 
brucellosis and tuberculosis include periodic testing 
for these diseases which are carried out by accredited 
veterinarians from the Ministry of Agriculture, Lives-
tock and Supply (MAPA).
Systematic mass vaccination campaigns 
against foot-and-mouth disease and other infectious 
diseases in cattle except brucellosis can be carried out 
by non-veterinarian employees. However, inadequately 
or insufficiently trained personnel working at these 
farms can make mistakes during this procedure, and 
granuloma formation at the site of injection can occur 
due to vaccination errors. Iatrogenic postvaccinal in-
jection site granulomas can affect animal welfare and 
production. They cause discomfort, production losses, 
reduction in live weight and carcass yield and ban on 
imports of fresh meat [1,5,10,11].
The present study aimed to report two cases 
of granulomas at injection sites due to the inadvertent 
administration of vaccines containing saponins and 
mineral oil as adjuvants.
CASES
Two cattle from different farms with a clini-
cal history of gait abnormalities and prolonged or 
permanent decubitus after vaccination were referred 
on different occasions to the Large Animal Clinics of 
the Veterinary Hospital from the University of Passo 
Fundo (UPF).
Case 1. The history was that the animal (a 
2-year-old Devon steer ) was down for 7 days and 
was vaccinated 20 days ago with a vaccine containing 
saponins and mineral oil as adjuvants. 
Case 2. A 7-month-old Holstein heifer with a 
40-day history of ataxia, forelimb paresis progressing 
to tetraparesis, and vaccination with a vaccine con-
taining saponins and mineral oil as adjuvants 60 days 
ago. The disease had a similar clinical course in both 
animals. Clinical signs included the presence of a well-
circumscribed cervical mass at the site of vaccination, 
forelimb paresis that progressed to tetraparesis, and 
pressure sores. 
Treatment included intravenous administration 
of anti-inflammatory steroids (Disodium phosphate 
dexamethasone®)1 from day 1 to day 4, 20 mg total; on 
day 6 and on day 8, 20 mg total; on day 10 and on day 
12, 10 mg total; and on day 14 and day 16, 5 mg total; 
antibiotic therapy [Ampicillin sodium®1, 10 mg/kg IV 
s.i.d. for 7 days and gentamicin sulfate, (Gentatec®)2, 
4 mg/kg IV s.i.d. for 7 days]; daily cleansing of the 
pressure sores and application of allantoin and zinc 
oxide ointments (Alantol®3, q.i.d.) to the affected areas; 
all four limbs were massaged with topical anti-inflam-
matory gel containing prednisolone acetate, lidocaine 
hydrochloride and dimethylsulfoxide (Ekyflogyl®4, 
q.i.d.), animals underwent several physiotherapy ses-
sions consisting of joint flexion and extension of all 
four limbs repeated a number of times; slings were used 
to mantain recumbent patients in a standing position 
(q.i.d.); supportive therapy consisted of fluid therapy 
and oral supplementation with amino acids, vitamins 
and yeasts (Organew®)3.
Animals remained hospitalized for approxi-
mately 40 days. Pacients experienced temporary im-
provement during treatment; they would walk with an 
uncoordinated gait. The clinical picture worsened after 
treatment was discontinued, necessitating euthanasia. 
Euthanasia was conducted with the consent of the 
owners and according to the guidelines on methods of 
euthanasia (resolution no. 1,000) issued on May 11, 
2012 by the Federal Council of Veterinary Medicine 
(CFMV) of Brazil [6]. A local anesthetic (Cloridrato 
de Lidocaína®)5 was intrathecally administered before 
general anesthesia. After euthanasia, carcasses were 
submitted for necropsy at the Department of Veterinary 
Pathology from the same university.
Gross lesions were similar in both animals. In 
case 1, the trapezius was firm and pale and had multiple 
granulomas which extended into the cervical vertebral 
column at C3-C4 (Figure 1) and invaded the spinal canal 
compressing the spinal cord. In case 2, there was extensive 
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damage to the trapezius by granulomatous inflamma-
tion; numerous nodular granulomas were present which 
exuded a milky secretion (probably vaccine material) 
[figure 2A]. These lesions extended deep into the muscle 
fibers and infiltrated the vertebral column at C5-C6 with 
involvement of the medullary canal and spinal cord impin-
gement (Figure 2B). The cervical and prescapular lymph 
nodes were enlarged, firm, and irregular on cut surface.
Microscopically there was severe, diffuse pyo-
granulomatous myositis characterized by the presence 
of numerous pyogranulomas separating or replacing 
necrotic skeletal myofibers. Each nodular inflammatory 
infiltrate had a central clear, empty space interpreted 
as vaccine adjuvant. Nodal architecture was effaced 
by these inflammatory nodules.
DISCUSSION
In the present study, the diagnosis of iatrogenic 
postvaccinal injection site granulomas was based on 
the history, clinical signs, gross lesions and micros-
copic findings.
In both cattle, vaccines were injected intramus-
cularly in the cranial third of the neck in close proxi-
mity to the cervical vertebrae and surrounding tissues. 
These vaccines possibly induced an exuberant inflam-
matory reaction at the inoculation site. A presumptive 
clinical diagnosis of iatrogenic postvaccinal granuloma 
was made based on the history of vaccination and the 
presence of a large cervical mass at the injection site, 
and was confirmed at necropsy and histologically.
In the present study, the gross findings were 
similar to those reported previously by other resear-
chers [1,10,12]. In both of our cases there was some 
variation in the size and location of the granulomas 
and adjacent structures that were being compressed 
by these inflammatory lesions. Microscopically, there 
was pyogranulomatous myositis, and pyogranulomas 
had a central clear space as described in previous publi-
cations of cases of iatrogenic postvaccinal granuloma 
in cattle. These clear spaces surrounded by chronic-
-active, mixed cell inflammation are interpreted as 
vaccine adjuvant that was removed during histologic 
processing. Based on these histological findings, it has 
been suggested that tissue inflammation is induced by 
the vaccine adjuvant at the injection site [15,18].
Some drugs and vaccines contain irritating 
adjuvants and induce granuloma formation at the ino-
culation site. Vaccine adjuvants potentiate and prolong 
Figure 3. Bovine. Prescapular lymph node. Piogranulomatous lymph-
adenitis. This pyogranuloma consists of a central clear space (probably 
vaccine adjuvant) surrounded by neutrophils, mononuclear cells, and a 
fibrous capsule [HE, 100x].
Figure 1. Bovine. Pyogranulomatous inflammation (forceps) spreads 
through the intervertebral foramen at C3-C4 into the spinal canal (asterisks).
Figure 2A. Bovine. The trapezius contains numerous nodular pyogranu-
lomas which exude milky contents interpreted as vaccine material (circle).
Figure 2B. Bovine. Pyogranulomatous inflammation affects the cervical 
vertebral column and spreads through the intervertebral foramen at C5-C6 
into the spinal canal (circle).
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the immune response against an antigen as it is capable 
of modulating the innate immune system of the animal 
[17]. In our cases, the vaccines contained saponins and 
mineral oil as adjuvants which slowly release the en-
capsulated antigen inducing an inflammatory reaction 
and increasing the immune response to this antigen. 
An exacerbated inflammatory response following the 
administration of adjuvanted vaccines by improperly 
trained personnel caused substantial tissue damage 
at the injection site. Severe, locally extensive lesions 
were found at necropsy affecting adjacent structures 
including skeletal muscles and spinal cord.
Animals hospitalized at the local university 
veterinary hospital also had pressure sores from pro-
longed or permanent decubitus (decubitus ulcers). 
The clinical signs of ataxia and forelimb paresis that 
progressed to tetraparesis were due to the marked 
pyogranulomatous inflammation in C3-C4 in case 1 
and in C5-C6 in case 2. Gait abnormalities vary accor-
ding to the site of the spinal cord injury and degree of 
involvement of the spinal cord [4]. Lesions involving 
C1-C5 (cervical) and C6-T2 (cervicothoracic) spinal 
cord segments affect the movement of all four limbs. 
The severity of the neurological signs vary according 
to the degree of spinal cord compression. Hindlimb 
gait abnormalities occur when there is involvement 
of T3-L3 (thoracolumbar) or L4-S2 (lumbosacral) 
spinal cord segments. Cauda equina syndrome occurs 
if the lesion is located more caudally and affects the 
sacrococcygeal region of the spinal cord.
In a retrospective study published by Marques 
et al. [11], 24 cattle in Northeast Brazil developed gait 
abnormalities after vaccination against foot-and-mouth 
disease. Ubiali et al. [18] reported an outbreak of lum-
bar compressive myelopathy in Central Brazil in which 
25 cattle were affected approximately 60 days after 
oily adjuvant vaccines against foot-and-mouth disease 
were improperly administered. Affected animals had 
firm nodules 5-8 cm in diameter in the longissimus 
lumborum, hindlimb paralysis, ataxia, a dog-sitting 
posture, urinary incontinence, decreased perianal re-
flex, flaccid tail, and mild rectal prolapse.
Iatrogenic postvaccinal injection site granulo-
mas in cattle can affect production and cause significant 
economic losses, death of animals, and condemnation 
of parts of carcasses. Spinal cord compression due 
to iatrogenic postvaccinal granulomas affect animal 
welfare as they cause discomfort and pain to animals, 
and induce abnormalities in locomotion, prolonged 
recumbency, and pressure sores. Affected animals may 
present ataxia, inability to ambulate, incoordination, 
hypermetria, paresis, and paralysis [16]. Euthanasia is 
indicated in downer animals in permanent decubitus 
[11]. Sick animals may have difficulty to eat and move, 
requires special care and dedicated attention from staff, 
and develop a number of complications associated with 
prolonged recumbency such as pressure sores which 
negatively affect their well-being. Keeping these injured 
animals in the herd is not economically viable. Therefo-
re, sick animals with a poor prognosis should be culled.
In cases in which injection site granulomas 
are found during meat inspection in slaughterhouses, 
veterinarians should follow the legislation and guideli-
nes published by meat hygiene authorities in Brazil in 
order to choose the final destination of the carcasses. 
According to Article 134, item V, from the Regulation 
on Industrial and Sanitary Inspection Service of Pro-
ducts of Animal Origin [13], carcasses with localized 
abscesses should be withheld, and would be released 
for continued processing only after the affected parts 
are removed and condemned. In Federal and State meat 
processing plants from Brazil, trimming and removal 
and disposal of parts of the carcass unsuitable for human 
consumption during inspection decrease carcass yield.
Leal et al. [10] found 1,815 bovine carcasses 
slaughthered in a federal abattoir in Central Brazil that 
had injection site granulomas. These animals had been 
vaccinated with foot-and-mouth disease oily adjuvant 
vaccines. In these cases, an average of 1.8 to 2.0 kg of 
inedible muscle had to be removed during trimming, 
generating a total estimated loss of R$ 20,412.90 ac-
cording to meat market prices at the time. In a bovine 
slaughterhouse under State inspection, Cardoso [5] 
found that 108.8 kg of tissues with abscesses had to 
be trimmed from 2,000 half carcasses (hemicarcasses) 
of beef resulting in a loss of R $ 1.06 per injury in 
each carcass. Assis et al. [1] reported that during the 
assessment of a total of 26,000 bovine hemicarcasses, 
6,769 (26%) had abscesses and 1,280 had hematomas. 
A total of 3,070.5 kg of inedible trim had to be removed 
generating an average loss of 0.220 kg per carcass and 
R$ 15,887.45 in direct losses caused by vaccination 
granulomas. In both of our cases, possibly the entire 
cervical region would have to be condemned during 
meat inspection due to the severity and extent of the 
pyogranulomatous inflammation.
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In Brazilian farms, vaccines and drugs are 
usually administered to cattle by non-veterinarian 
employees. Inadequately trained non-DVM staff can 
make mistakes during these procedures. Although these 
are relatively simple and straightforward techniques to 
perform, a few basic precautions and guidelines should 
be followed in order to prevent infection. Aseptic te-
chniques that avoid microbial contamination include 
cleaning of the injection site with an antiseptic solu-
tion prior to medication administration, and the use 
of appropriate and clean needles, sterile syringes, and 
disinfected jet injectors [8]. In addition, it is important 
to find the correct site of drug or vaccine administration 
using the appropriate technique in order to prevent 
iatrogenic injuries. 
In cattle, vaccines should be injected either 
subcutaneously or intramuscularly in the middle third 
of the neck [8]. This particular anatomical area is 
recommended as the ideal injection site in the bovine 
since it is formed by large muscle masses that provide 
protection to structures such as the nuchal ligament, 
cervical vertebrae, and cervical nerve roots [7,9]. Ad-
ministration of a vaccine at the wrong site can damage 
important anatomical structures affecting the health 
of the individual. As a result, affected animals may 
experience pain and develop gait abnormalities if there 
is involvement of the spinal cord by inflammation.
The present study reinforces the importance of 
good farming practices and properly trained personnel 
working at farms. There should be periodic training 
updates to non-DVM staff involved in animal handling 
and restraint and engaged in prophylactic and control 
measures of infectious diseases in livestock including 
vaccination and drug administration.
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